BEST AVAILABLE COPY 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 





@ Publication number : 0 398 550 B1 



EUROPEAN PATENT SPECIFICATION 



@ Date of publication of patent specification : 
12.07.95 Bulletin 95/28 



© int. ci. 6 : H04B 1/20, H04B 1/16, 
H02J 13/00 



g) Application number: 90304781.9 



Date of filing : 02.05.90 



(54) Power status detecting apparatus. 



(S3) Priority : 16.05.89 JP 122449/89 
10.07.89 JP 177042/89 



@ Date of publication of application : 
22.11.90 Bulletin 90/47 



@ Publication of the grant of the patent : 
12.07.95 Bulletin 95/28 



(G) Designated Contracting States : 
DE FR GB 



(56) References cited : 
US-A- 4 437 018 
US-A- 4 463 382 

PATENT ABSTRACTS OF JAPAN vol. 10, no. 
279 (E-439)(2335)20 September 1986 & JP-A-61 
098 095 ( MATSUSHITA ELECTRIC ) 



CO 



m 
m 

oo 
o 

CO 



0. 
LU 



73) Proprietor: SONY CORPORATION 
7-35 Kitashinagawa 6-chome 
Shinagawa-ku 
Tokyo 141 (JP) 



Inventor : Yamamoto, Yasuyukl, do Patents 
Division 

Sony Corporation, 
6-7-35, Kitashinagawa 
Shinagawa-ku, Tokyo 141 (JP) 



@ Representative : Thomas, Christopher Hugo et 
al 

D. Young & Co, 
21 New Fetter Lane 
London EC4A 1DA (GB) 



Note : Within nine months from the publication of the mention of the grant of the European patent, any 
person may give notice to the European Patent Office of opposition to the European patent granted. 
Notice of opposition shall be filed in a written reasoned statement. It shall not be deemed to have been 
filed until the opposition fee has been paid (Art. 99(1) European patent convention). 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



1 



EP 0 398 550 B1 



2 



Description 

This invention relates tc power status detecting 
apparatus. Embodiments of the invention can, for ex- 
ample, be used with domestic audio and/or video 
equipment which is powered by an AC mains supply, 
and which can be controlled by a remote controller. 

Generally, in equipments which are to be control- 
led by a remote controller, a power switch is turned 
ON and OFF by a power control signal from the re- 
mote controller. That is, a toggle switch operation is 
accomplished. 

When a user controls various audio-visual appa- 
ratus such as a video tape recorder (VTR), a compact 
disc (CD) player, a laser disc (LD) player, a tuner or 
a tape deck by a remote controller, the user looks to 
check if the power is ON or OFF on the various units. 
For example, if initially the power switch of a televi- 
sion receiver is OFF, the user has to depress a power 
switch of the remote controller for the television re- 
ceiver so as to turn its power switch ON, and then the 
user selects a certain television channel to watch. 

However, when certain equipment is required to 
be controlled by the user of a system control appara- 
tus, if its power status is not clear, then it is unclear 
whether a first power source control command should 
be issued by the system control apparatus. 

To remove this disadvantage, a bidirectional con- 
trol bus system such as a so-called home bus system 
has recently been proposed. With such a bus system, 
the power status of each apparatus can be automat- 
ically identified by using bus lines, such that a so-cal- 
led interlocking system operation is possible. 

More precisely, when the user wants to play, for 
example, a VTR, by pushing a play button of a remote 
controller for the VTR directly, it is possible automat- 
ically to turn ON equipments necessary for the play- 
ing back operation of the VTR, and which include, for 
example, a television monitor receiver, a VTR and an 
audio amplifier, so that the play operation of the VTR 
will start. In this case, unnecessary equipments such 
as a compact disc (CD) player or the like will have 
their power switches automatically turned OFF. 

In older types of equipments which do not have 
a home bus terminal, however, system control such 
as described above cannot be accomplished. 

US-A-4 437 018 discloses an audio component 
power control device which disconnects power from 
a 'slave* audio component in response to a 'mas- 
ter' audio component being switched off. 

According to the present invention there is provid- 
ed apparatus for controlling a plurality of audio-visual 
equipments, the apparatus comprising: 
a plurality of AC outlets to which the power plugs of 
said plurality of audio-visual equipments are connect- 
ed; 

means connected to each of said AC outlets for de- 
tecting AC currents at each of said AC outlets; and 



means connected to said AC current detecting means 
for determining the power condition status of said re- 
spective audio-visual equipments; characterised by: 
remote control signal receiving means for receiving 
5 remote control signals from various remote control- 
lers of said audio-visual equipments; and 
means responsive to said detected power condition 
status and said remote control signals for controlling 
operation of said audio-visual equipments. 
10 The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 
throughout which like parts are referred to by like ref- 
erences, and in which: 

Figure 1 is a schematic diagram showing a first 
15 embodiment of power status detecting apparatus 
according to the present invention; 
Figures 2A and 2B are diagrams used to explain 
the operation of the embodiment of Figure 1; 
Figures 3 and 4 are block circuit diagrams of part 
20 of an embodiment; 

Figure 5 is a flow chart to which reference will be 
made for explaining the operation; 
Figure 6 is a schematic diagram showing a sec- 
ond embodiment of power status detecting appa- 
25 ratus according to the present invention; 

Figure 7 is a block circuit diagram of part of the 
embodiment of Figure 6; 
Figure 8 is a flow chart to which reference will be 
made for explaining the operation; 
30 Figure 9 is a schematic diagram showing a third 

embodiment of power status detecting apparatus 
according to the present invention; and 
Figure 10 is a block circuit diagram of part of the 
embodiment of Figure 9. 
35 Referring to Figure 1, the first embodiment of 
power status detecting apparatus is connected to an 
audio-visual (AV) system comprising a compact disc 
(CD) player 1, a television (TV) tuner 2, a video tape 
recorder (VTR) 3 and a laser disc (LD) player 4. An au- 
40 dio or video signal S AV from these audio-visual equip- 
ments is supplied to a selector 5, and thence through 
a main amplifier 6 therein to a monitor television re- 
ceiver 7 or to loudspeakers 8 where it is reproduced 
as audio and/or a video picture. 
45 There are provided remote controllers RC which 
can effect remote control operation by transmitting 
infra-red remote control signals. Generally, the audio- 
visual equipments are provided with respective re- 
mote controllers, which transmit infra-red remote 
so control signals to the corresponding audio-visual 
equipments For this purpose, the audio-visual equip- 
ments are provided with light receiving means 1 B, 2B, 
3B, 4B, 5B and 7B, respectively. 

There is provided a power block 9 in which there 
55 can be inserted power source plugs 1A, 2A, 3A, 4A, 
SAand 7A of the respective audio-visual equipments. 
The power block 9 has a main power plug 10. The 
power status of the audio-visual equipments are con- 
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trolled in a toggle-fashion in response to the power 
control signals from the remote controllers RC. 

A power status detecting apparatus 11 detects 
the power status of the respective audio-visual equip- 
ments. The detecting apparatus 11 includes a receiv- 5 
ing portion 11A which receives the remote control sig- 
nals from the respective remote controllers RC. 

The remote control signal used in this embodi- 
ment will be described. The remote control signal is 
transmitted from the remote controller RC in the form 10 
of a command and an identification (ID) signal for the 
equipment. Accordingly, the signal from the remote 
controller RC of, for example, the VTR 3 is effective 
only to control the VTR 3. However, the receiving por- 
tion 11 Aof the detecting apparatus 1 1 can receive the 
remote control signals from the remote controllers 
RC of all of the equipments. A system control appa- 
ratus 12 is capable of transmitting a command signal 
to the detecting apparatus 11 and is capable of receiv- 
ing a signal from the detecting apparatus 11 corre- 
sponding to the respective audio-visual apparatuses. 
A transmitting portion 1 3 is connected to the system 
control apparatus 12 so as to transmit infra-red re- 
mote control signals to the respective audio-visual 
equipments. 

The detecting apparatus 11 determines a thresh- 
old value, which is an intermediate value between a 
current value corresponding to power source OFF 
and a current value corresponding to power source 
ON when the power status is changed from OFF to 
ON as shown in Figure 2A. It also determines a 
threshold value, which is an intermediate value be- 
tween a current value corresponding to power source 
OFF when the power status is changed from ON to 
OFF as shown in Figure 2B. The detecting apparatus 
11 then identifies that the power of the equipment is 
ON if the detected current value is larger than the 
threshold value, and that the power of the equipment 
is OFF if the detected current is smaller than the 
threshold value. 

The signal which indicates the power status is 
supplied to the system control apparatus 12 which re- 
sponds to the remote control signal received at the re- 
ceiving portion 11A to effect various system control 
operations on the basis of the power status of the re- 
spective equipments as follows: If the user does not 
want some equipments which are in the ON-state to 
be ON, the power of the corresponding equipments 
are turned OFF by the power control signal from the 
transmitting portion 13. If the user wants some equip- 
ments which are in the OFF state to be ON, then the 
power of the equipments which are desired to be ON, 
are turned ON by the power control signal from the 
transmitting portion 13 under the control of the sys- 
tem control apparatus 12. 

Figure 3 shows an example of a practical circuit 
arrangement of the detecting apparatus 11 of Figure 
1. The detecting apparatus 11 comprises a current 



detecting portion 20 which is connected to an analo- 
gue-to-digital (A/D) converter 21. A microprocessor 
22 is connected to the A/D converter 21 and is con- 
nected to a buffer memory 23 which stores an initial 
value of the power source currents which correspond 
to each of the equipments. A second buffer memory 
24 which stores threshold current values correspond- 
ing to each of the equipments is also connected to the 
microprocessor 22, as also is a buffer memory 25 in 
which codes of various control signals of the respec- 
tive equipments are stored as data bases. A fourth 
buffer memory 26 in which data corresponding to 
ports connected to the respective equipments are 
stored is also connected to the microprocessor 22. 

Figure 4 illustrates a part of the current detecting 
portion 20 shown in Figure 3, which corresponds to 
the audio visual equipment. 

As shown in Figure 4, outlets 30 mounted in the 
power block 9 (Figure 1), are connected to the main 
power source plug 10, and diodes 31 and 32 which 
have opposing polarities have first sides connected to 
one of two lines which connect the outlet 30 and the 
main power source plug 10. A transformer 33 is con- 
nected in parallel with the diodes 31 and 32. A full- 
wave rectifying circuit 34 of bridge type is connected 
to the secondary of the transformer 33, and a capac- 
itor 35 is connected across the output side of the rec- 
tifying circuit 34. 

In the current detecting section 20 of Figure 3, a 
current is detected and is supplied to the A/D conver- 
ter 21, where it is converted from an analogue signal 
to a digital signal, and is then fed to the microproces- 
sor 22. In the microprocessor 22, the threshold values 
necessary for identifying the power status of the re- 
spective equipments which are connected to the out- 
lets 30 of the power block 9 are detected for every 
equipment and are then stored. A flow chart forming 
Figure 5 is used to explain the manner of determining 
the threshold values. 

Initially, the manner determining the threshold 
value for the CD player 1 will be described. A current 
control command is issued from the remote controller 
RC to the CD player 1 . The current control command 
which has been transmitted is received by the remote 
control signal receiving portion 1B of the CD player 1 , 
and is also received by the receiving portion 11 A of 
the power status detecting apparatus 11. 

As shown in Figure 5, after the start of operation, 
the changes of current values at respective outlets 30 
of the power block 9 are measured in step 40. Then, 
the processing by the microprocessor 33 proceeds to 
the next decision step 41 . In step 41 , the current val- 
ues measured in step 40 are compared with initial val- 
ues which have been previously measured, and it is 
determined whether or not changes of current values 
at the respective outlets 30 have occurred. If it is de- 
termined that no change of current value has occur- 
red which is represented by a NO at step 41 , then the 
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processing by the microprocessor 22 proceeds to the 
next decision step 42. In decision step 42, it is deter- 
mined whether or not the measuring time exceeds a 
predetermined measuring time. If it is determined that 
a NO is output at step 42, then the processing by the 
microprocessor 22 returns to step 40, and the above- 
described operations are repeated. In that case, when 
the measuring time exceeds the predetermined 
measuring time, if it is determined that no changes of 
the current values have occurred at the respective 
outlets 30, it is determined that the CD player 1 is not 
connected to the power block 9 and processing is 
ended. 

If on the other hand it is determined that changes 
of currents are detected as represented by a YES at 
step 41 , then the processing proceeds to the next de- 
cision step 43. In step 43, it is determined whether or 
not the current change is stabilized. If it is determined 
that the current change has not yet stabilized as rep- 
resented by a NO at step 43, then the processing by 
the microprocessor 22 returns to step 40, and the 
above-described operations are repeated. If it is de- 
termined that the current change has stabilized as 
represented by a YES at step 43, then the processing 
proceeds to step 44. In step 44, data which indicates 
the particular equipment for which the current value 
has changed (in this case, the CD player 1) and the 
corresponding outlet 30 which is connected to the CD 
player 1 are registered in the equipment data register 
buffer memory 26 based on the data in the buffer 
memory 25. Then, the processing of the microproces- 
sor 22 proceeds to step 45, and a threshold value for 
the CD player 1 is computed using as a basis the ini- 
tial current value and the present current value. Then, 
the threshold value for identifying the power status of 
the CD player 1 is stored in the buffer memory 24 and 
the processing by the microprocessor 22 is ended. 
Thus, the threshold value for the CD player 1 is de- 
termined as described above. Threshold values for 
the other equipments which are connected to the 
power block 9 are determined in a manner similar to 
that described above. 

After the threshold values for identifying the pow- 
er status of the respective equipments have been 
once determined as described above, the micropro- 
cessor 22 can easily identify the power status of the 
respective equipments on the basis of the outputs of 
the threshold buffer memory 24. In that case, in as- 
sociation with the buffer memory 26, the system con- 
trol apparatus 12 can detect the relationship between 
the outlet 30 and the equipment which is connected 
thereto, if necessary. 

The system control apparatus 12 controls the fol- 
lowing system operation. 

Referring back to Figure 1 , when a power control 
command is transmitted from the remote controller 
RC, of, for example, the CD player 1 to the receiving 
portion 1B of the CD player 1, to cause power to the 



CD piayer 1 to be turned ON. Then, the detecting ap- 
paratus 11 identifies that the CD player 1 has been 
placed in the ON state. The power status detecting 
apparatus 11 supplies the system control apparatus 

5 12 with data which indicates the power status of all 
equipment which are connected to the power block 9, 
including power status data which shows that the 
power source of the CD player 1 has been turned ON. 
The system control apparatus 12 performs various 

10 kinds of identifications and transmits commands nec- 
essary for the operation of the CD player 1 to the re- 
spective equipments from the transmitting portion 
13. When the selectors, for example, is supplied with 
a command for changing-over the input of the main 

15 amplifier 6 to the CD player 1 , an audio signal from 
the CD player 1 is supplied to the main amplifier 6. Of 
course, in that case, the television tuner 2 is not need- 
ed so that, if the power of the television tuner 2 is in 
the ON state, then a current control command to turn 

20 the power of the television tuner 2 OFF is transmitted 
from the transmitting portion 13 to the receiving por- 
tion 2B of the television tuner 2, so that the power to 
the television tuner 2 will be turned OFF. As is clear 
from the first embodiment as described above, the 

25 currents which flow to the outlets of the respective 
equipments are detected so as to identify the power 
status of the equipments, and such identified infor- 
mation is supplied to the system control apparatus 
and is then used to effect succeeding system control 

30 operation. 

Figure 6 shows a second embodiment of power 
status detecting apparatus according to the present 
invention. In this embodiment, the invention is applied 
to an audio-visual system. In Figure 6, like parts 

35 which correspond to those of Figure 1 are marked 
with the same reference numerals and will not again 
be described in detail. 

In this embodiment, the power status detecting 
apparatus 11 is provided with a remote control signal 

40 transmitting portion 1 1 B. The detecting apparatus 1 1 
sequentially transmits from the remote control signal 
transmitting portion 11 B power control signals for 
controlling the power of the respective audio-visual 
equipments and can identify the status with particu- 

45 lar equipments and can set the power status identi- 
fying threshold values in a manner similar to that in 
the first embodiment shown in Figure 1. If the current 
detected is largerthan such threshold value, it is iden- 
tified that the power of that apparatus is in the ON 

so state, whereas if the current which is detected is 
smaller than the threshold value, it is identified that 
the power of that particular apparatus is in the OFF 
state. Then, the identified result is transmitted to the 
system control apparatus 12, where it is used to con- 

55 trol the succeeding system control operation. 

In the embodiment shown in Figure 6, the system 
control apparatus 12 is connected to a home bus 46 
which is connected to equipments which have home 
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bus terminals, such as, a multi-disc player 47, a se- 
lector with an amplifier 48 and the like. The selector 
48 can select the respective equipments provided at 
the audio-visual side. 

Figure 7 shows an example of a practical circuit 
arrangement of the detecting apparatus 11 used in 
the second embodiment shown in Figure 6. This cir- 
cuit is substantially the same as that of Figure 3, and 
differs only in that, while the microprocessor 22 
shown in the example of Figure 3 is provided with a 
remote control signal receiving portion 11 A, the mi- 
croprocessor 22 shown in the example of Figure 7 is 
provided with a remote control signal transmitting 
portion 11 B as well as the remote control signal re- 
ceiving portion 11 A. 

The microprocessor 22 is provided with the re- 
mote control signal transmitting portion 11 B so that it 
can automatically determine the threshold values for 
the respective equipments. 

Also in this case, the current which is detected by 
the current detecting portion 20 is supplied to the A/D 
converter 21, in which it is converted from an analo- 
gue signal to a digital signal, and it is then fed to the 
microprocessor 22. The microprocessor 22 is pro- 
grammed so as automatically to determine the 
threshold values so as to identify the power statuses 
of the respective equipments. The manner of deter- 
mining the threshold values will be described herein 
with reference to the flow chart of Figure 8. 

Referring to Figure 8, following the start of oper- 
ation, the processing by the microprocessor 22 pro- 
ceeds to step 5. In step 50, a count value of a counter 
(not shown) provided within the microprocessor 22 is 
reset to zero (n = 0). Then, the processing of the mi- 
croprocessor 22 proceeds to step 51 , wherein power 
source current values of the respective equipments 
which are connected to the respective ports, that is, 
outlets are measured. In the next step 52, the count 
value n of the counter is incremented by one, and the 
processing of the microprocessor 22 proceeds to the 
next decision step 53. If n = 8 is not established as rep- 
resented by a NO at step 53, then the processing of 
the microprocessor 22 returns to step 51 , in which the 
described operations are repeated so as to measure 
the power source current values of the respective 
equipments. 

It the count value of the counter is determined as 
n = 8 as represented by a YES at step 53, then the 
processing of the microprocessor 22 proceeds to step 
54. In step 54, a mean value of eight power source 
current values with respect to the respective ports is 
computed, and the computed values are stored in the 
buffer memory 23' as initial values. 

The processing by the microprocessor 22 pro- 
ceeds to step 55, in which power control command 
data are generated from a remote control signal data 
base buffer memory 25. In the next step 56, a power 
control command signal (remote control signal) is 



generated from the transmitting portion 1 1 B of the mi- 
croprocessor 22. At step 57, power source current val- 
ues of all equipments connected to the outlets 30 are- 
measured. 

5 The processing by the microprocessor 22 pro- 

ceeds to the next decision step 58, in which it is de- 
termined whether or not the power source current val- 
ues which were measured at step 57 have changed 
relative to the initial value. If they have not changed 

10 as represented by a NO at step 58, then the process- 
ing of the microprocessor 22 proceeds to the next de- 
cision step 59. In step 59, it is determined whether or 
not the measuring time exceeds the predetermined 
measuring time. If a NO is output at step 59, then the 

15 processing of the microprocessor 22 returns to step 
57. Then, the above-described operations are repeat- 
ed. If on the other hand, a YES is output at step 59, 
or if the measuring time exceeds the predetermined 
measuring time, then it is determined that the corre- 

20 sponding equipment is not connected to the outlet 30. 
Then, the processing of the microprocessor 22 pro- 
ceeds to the next decision step 65. 

If on the other hand it is determined that the pow- 
er source current values measured at step 57 have 

25 changed as represented by a YES at step 58, then the 
processing by the microprocessor 22 proceeds to 
step 60. At step 60, the power source current values 
are again measured in order to remove unstable ele- 
ments. Then, the processing of the microprocessor 

30 22 proceeds to the next decision step 61. In step 61 , 
it is determined whether or not changes of the power 
source current value have stabilized. If the change of 
the power source current value have not yet stabilized 
as represented by a NO at step 61 , then the process- 

35 ing of the microprocessor 22 returns to step 59. If the 
changes of the power source current value have sta- 
bilized as represented by a YES at step 61 , then the 
processing of the microprocessor 22 proceeds to step 
62, in which data indicative of a correspondence be- 

40 tween the power source port and the set, that is, data 
indicative of a correspondence between the outlet 
and the equipment connected to the outlet is regis- 
tered in the equipment registration buffer memory 26. 
Then, the processing of the microprocessor 22 

45 proceeds to step 62, in which a threshold value which 
is used to identify the power status is computed on 
the basis of the previously-measured power source 
current value and is then stored in the buffer memory 
24. The processing of the microprocessor 22 pro- 

50 ceeds to the next decision step 64, in which it is de- 
termined whether or not the status of all of the ports 
have been determined. If the status of all ports have 
been determined as represented by a YES at step 64, 
then the processing of the microprocessor 22 pro- 

55 ceeds to the next decision step 65. In step 65, it is de- 
termined whether or not the power status of ail equip- 
ments have been checked. In other words, it is deter- 
mined whether or not the power control signals have 
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been generated for all equipments. If it is determined 
that all the equipments have not yet been checked as 
represented by a NO at step 65, then the processing 
of the microprocessor 22 returns to step 56. From 
step 56, the above-described operations are repeat- 
ed. If it is determined that the checking of all the equip- 
ments has been finished as represented by a YES at 
step 65, then the processing of the microprocessor 22 
ends. 

When the condition that the threshold value for 
identifying the power status of each equipment has 
been determined, if the power of a certain equipment 
is turned ON from its OFF state by transmitting por- 
tion 11 B of the power status detecting apparatus 11 
or the corresponding remote controller RC of each 
equipment, then the current value which flows from 
the corresponding outlet will be changed, if this cur- 
rent value exceeds the above-described correspond- 
ing threshold value, the fact that the power of the cor- 
responding equipment has been turned ON is trans- 
mitted to the system control apparatus 12. 

An example of an application of the system con- 
trol apparatus 12 shown in Figure 6 will be described 
below. 

If the user wants to watch the television receiver 
and operates the television tuner remote controller 
RC so as to transmit the power source ON signal to 
the television tuner 2, then the fact that the power 
source of the television tuner 2 has been turned ON 
is detected by the power status detecting apparatus 
11 , and these data are supplied to the system control 
apparatus 12. The system control apparatus 12 iden- 
tifies, on the basis of the information received, which 
one of the equipments should have their power 
turned ON and selects the corresponding equipment. 
For this case, the monitor television receiver 7 is 
turned ON. Then, by controlling the selector 48, the 
television tuner 2 is selected and is connected to the 
monitor television receiver 7. 1 n this case, if the power 
of unnecessary equipment is in the ON state, the 
transmitting portion 11 B generates a power control 
signal so that the power of the unnecessary equip- 
ment is turned OFF. 

As described above, with the second embodi- 
ment of the invention, the currents flowing to the out- 
lets of the respective equipments are detected, so as 
to identify the power status of the respective equip- 
ments and such identified information are supplied to 
the system control apparatus, so that the succeeding 
system control operations can be accomplished. 

Figure 9 shows a third embodiment of the power 
status detecting apparatus according to the present 
invention, wherein the present invention is applied to 
an audio-visual system. In Figure 9, like parts which 
correspond to those of Figures 1 and 6 are marked 
with the same reference numerals and such portions 
will not be described in detail. 

In the third embodiment, the power status detect- 



ing apparatus 11 is provided with a wired remote con- 
trol signal transmitting portion 11B' and the receiving 
portion 11 A, and the respective equipments 1 and 4 
are provided with one-direction wired remote control 

5 terminals. The remote control signal from the remote 
control signal transmitting portion 11 B' is received at 
the remote control terminals. Accordingly, a com- 
mand such as a power source control command or 
the like is transmitted through the wired remote con- 

10 trol line. If a command is transmitted to the existing 
equipment which have such remote control terminals 
through the wired remote control line, the existing 
equipment will be prevented from being affected by 
an external disturbance, and the existing equipment 

15 can be operated more positively. 

Figure 10 shows an example of a practical circuit 
arrangement of the power status detecting apparatus 
used in the third embodiment shown in Figure 9. 
As shown in Figure 10, the microprocessor 22 is 

20 provided with both of the remote control signal receiv- 
ing portion 11 A and the remote control signal trans- 
mitting portion 11 B', which is substantially similar to 
the equipment shown in Figure 7. If the respective 
equipments 1 to 4 are provided with wired remote 

25 control terminals, frequently the operation of the re- 
mote control signal receiving portions of the respec- 
tive equipments do not work. As a result, the remote 
control signal received by the power status detecting 
apparatus 11 must be supplied to the wired remote 

30 control terminals of the respective equipments so 
that the microprocessor 22 needs both the remote 
control signal receiving portion 11 A and the remote 
control signal transmitting portion 11 B'. 

In the practical circuit arrangement shown in Fig- 

35 ure 10, there is provided a set status buffer memory 
70 in which transmission commands are classified 
and are then stored. With the employment of the set 
status buffer memory 70, the operation status of each 
of the sets except the power source status can be 

40 maintained so that the requirement of status informa- 
tion for each of the sets from the system control ap- 
paratus 12 can be satisfied. 

If the playback state or the like of, for example, 
the VTR 3 is stored in the set status buffer memory 

45 70, when the system control apparatus 12 requests 
the set status information, the set status information 
may be read out by the microprocessor 22 and trans- 
mitted to the system control apparatus 12. 

In the system control apparatus 12, for example, 

so the following application becomes possible. 

When, for example, the remote control signal for 
turning the VTR 3 ON is generated from the remote 
controller RC of the VTR 3, this remote control signal 
is received at the receiving portion 11 A of the power 

55 status detecting apparatus 11. This received signal is 
supplied to the system control apparatus 12, so that 
the monitor television receiver 7 is turned ON. Fur- 
ther, the system control apparatus 12 makes the se- 
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lector 48 select the VTR 3 and drives the power status 
detecting apparatus 11 so as to cause power to the 
VTR 3 tc be turned ON from the remote centre! signal 
transmitting portion 1 1 B' via the wired remote control 
line. Thus, the signal reproduced by the VTR 3 can be 5 
received and reproduced by the monitor television re- 
ceiver 7. 

As set forth above, since the currents flowing 
through AC lines of the respective equipments are de- 
tected so as to identify the power status of the re- 10 
spective equipments and the identified information 
are supplied to the system control apparatus, system 
control of a plurality of the equipments can be posi- 
tively and conveniently accomplished. 

Furthermore, the invention is helpful for promot- 15 
ing a so-called bidirectional home-bus system, and in 
addition, when a home-bus system is available, the 
invention enables old type equipments to be control- 
led to some extent by the system control operation. 



Claims 

1. Apparatus for controlling a plurality of audio-vis- 
ual equipments (1 to 5, 7), the apparatus com- 25 
prising: 

a plurality of AC outlets (1A to 5A, 7A) to which 
the power plugs of said plurality of audio-visual 
equipments (1 to 5, 7) are connected; means (11) 
connected to each of said AC outlets for detecting so 
AC currents at each of said AC outlets; and 
means (11) connected to said AC current detect- 
ing means for determining the power condition 
status of said respective audio-visual equip- 
ments; 35 
characterised by: 

remote control signal receiving means (11A) for 
receiving remote control signals from various re- 
mote controllers (RC) of said audio-visual equip- 
ments (1 to 5, 7); and 40 
means (12) responsive to said detected power 
condition status and said remote control signals 
for controlling operation of said audio-visual 
equipments. 

45 

2. Apparatus according to claim 1 wherein each of 
said plurality of audio-visual equipments (1 to 5, 
7) has a receiving portion (1B to 5B, 7B) for re- 
ceiving a remote control signal, and its power 
condition is controlled in a toggle switch manner 50 
by respective remote control signals to allow 
power control commands. 

3. Apparatus according to claim 2 wherein said 
power condition status determining means (11) 55 
includes a threshold current memory (24) for said 
audio-visual equipments (1 to 5, 7) for storing 
threshold current values of said audio-visual 



equipments (1 to 5, 7). 



Patentanspruche 

1. Vorrichtung zur Steuerung einer Mehrzahl von 
audiovisuellen GerSten (1 bis 5, 7) 

mit einer Mehrzahl von Wechselstrom- 
Steckeranschlussen (1 A bis 5A, 7A), die mit den 
Stromversorgungssteckern der Mehrzahl von 
audiovisuellen Geraten (1 bis 5, 7) verbunden 
sind, 

mit einer mit den einzelnen Wechselstrom- 
Steckeranschlussen verbundenen Wechselstrom- 
Detektoreinrichtung (11) zur Detektierung der 
Wechselstrome in den einzelnen Wechselstrom- 
Steckeranschlussen, 

sowie mit einer mit der Wechselstrom-De- 
tektoreinrichtung verbundenen Einrichtung (11) 
zur Feststellung des Stromversorgungszustands 
der jeweiligen audiovisuellen Gerate, 

gekennzeichnet durch 

eine Fernsteuersignalempfangseinrich- 
tung (11A) zum Empfangen von Fernsteuersi- 
gnalen von verschiedenen Fernsteuerungen 
(RC) der audiovisuellen Gerate (1 bis 5, 7) und 

eine auf den detektierten Stromversor- 
gungszustand und die Fernsteuersignale anspre- 
chende Einrichtung (12) zur Steuerung des Be- 
triebs der audiovisuellen Gerate. 

2. Vorrichtung nach Anspruch 1, bei der jedes der 
einzelnen audiovisuellen Gerate (1 bis 5, 7) ein 
Empfangsteil (1 B bis 5B, 7B) zum Empfang eines 
Fernsteuersignals besitztund sein Stromversor- 
gungszustand von der zugehorigen Fernsteue- 
rung nach Art eines Kippschalters gesteuert wird, 
urn Stromversorgungssteuerbefehle zu ermogli- 
chen. 

3. Vorrichtung nach Anspruch 2, bei der die Einrich- 
tung (11) zur Feststellung des Stromversor- 
gungszustands einen Strom-Schweilwertspeicher 
(24) fur die audiovisuellen Gerite (1 bis 5, 7) zur 
Speicherung von Strom-Schwellwerten fur die 
einzelnen audiovisuellen GerSte (1 bis 5, 7) auf- 
weist. 



Revendfcatlons 

1. Dispositif pour commander une pluralite d'equi- 
pements (1 a 5, 7) audiovisuels le dispositif 
comprenant : une pluralite de prises femelles de 
courant alternatif (A1 a 5A, 7A), auxquelles les 
prises males d'alimentation electrique de ladite 
pluralite d'equipements (1 a 5, 7) audiovisuels 
sont connectees ; des moyens (11) connectes a 
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chacune desdites prises femelles de courant al- 
ter natif, pour d6tecter des courants alternatifs a 
cnacune desdites prises femeiles de courant a!- 
ternatif ; et des moyens (11) connectes auxdits 
moyens de detection de courant alternatif, pour 5 
determiner l'6tat de condition d'alimentation elec- 
trique desdits equipements audiovisuels respec- 
tifs; 

caracterise par : des moyens (11 A de re- 
ception de signal de commande a distance, pour 10 
recevoir des signaux de commande a distance, a 
partir de divers dispositifs de commande a dis- 
tance (RC) desdits equipements (1 a 5, 7) audio- 
visuels ; et des moyens (12), r£agissant audit etat 
de condition d'alimentation electrique d6tect6 et 15 
auxdit signaux de commande a distance, pour 
commander le fonctionnement desdits equipe- 
ments audiovisuels. 

2. Dispositif selon la revendication 1, dans lequel, 20 
chaque equipement de iadite pluralite d'equipe- 
ments (1 a 5, 7) audiovisuels a une partie (1 A a 

5B, 7B) de reception, pour recevoir un signal de 
commande a distance, et sa condition d'alimen- 
tation electrique est commandee a la facon d'un 25 
interrupteur basculant, par des signaux de 
commande a distance respectifs, af in de permet- 
tre des commandes de commande d'alimenta- 
tion electrique. 

30 

3. Dispositif selon la revendication 2, dans lequel, 
lesdits moyens (11) de determination d'etat de 
condition d'alimentation electrique incluent une 
m£moire (24) de courant de seuil pour lesdits 
equipements (1 a 5, 7) audiovisuels, pour emma- 35 
gasiner des valeurs de courant de seuil desdits 
equipements (1 a 5, 7) audiovisuels. 
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